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(54) ELECTROLESS COPPER PLATING BATH 

(57) Abstract: 

PURPOSE: To reduce the danger of work as well as to 
inhibit abnormal deposition by using thiourea as a 
complexing agent and trivalent Ti ions as a reducing agent 
in the compsn. of a plating bath. 

CONSTITUTION: In an electroless copper plating bath 
contg. a copper salt, a complexing agent, a pH adjusting 
agent and a reducing agent, thiourea or its deriv. is used 
as the complexing agent and trivalent Ti ions are used as 
the reducing agent. Since the thiourea used as the 
complexing agent coordinates tightly with Cu ions and can 
form a stable complex, the electroless copper plating bath 
is made stable and less liable to decomposition. Since 



trivalent Ti ions are used as the reducing agent, the 
generation of hydrogen is prevented in a plating reaction 
and this reaction is allowed to take place in the weaply 
acidic region to neutral region. 
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ABSTRACT: 

PURPOSE: To reduce the danger of work as well as to inhibit abnormal 
deposition by using thiourea as a complexing agent and trivalent Ti ions as a 
reducing agent in the compsn. of a plating bath. 

CONSTITUTION: In an electroless copper plating bath contg. a copper salt, a 
complexing agent, a pH adjusting agent and a reducing agent, thiourea or its 
deriv. is used as the complexing agent and trivalent Ti ions are used as the 
reducing agent. Since the thiourea used as the complexing agent coordinates 
tightly with Cu ions and can form a stable complex, the electroless copper 
plating bath is made stable and less liable to decomposition. Since trivalent 
Ti ions are used as the reducing agent, the generation of hydrogen is prevented 
in a plating reaction and this reaction is allowed to take place in the weaply 
acidic region to neutral region. 
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Electroless Cu-plating bath contains Cu-salt, chelating agent, pH regulator, 
and reducing agent, in which thiourea or its derivs. are used as the chelating 
agent, and Ti(3+) ions are used as the reducing agent. 

USE - Used for electroless Cu-plating, having less abnormal deposition of Cu, 
and harmless in operation. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a plating method capable of industrially 
widely utilizing a redox electroless plating method having excellent 
characteristics and to provide a plating soln. precursory suitable for its 
execution. 

SOLUTION: This plating method is the one in which a plating stage, in which 
the ions of 2nd metal are reduced by reducing force generated in the case the 
ions of 1st metal composing a redox system are oxidized and are precipitated 
onto the surface of the object to be plated, is combined with a stage, in which 
electric curret is flowed to a soln. to reduce the ions of 1st metal, and the 
soln. is activated. As to the plating soln. precursory, for improving its 
preservable properties, the state of the plating soln. is made into the stable 
one by which the reduction and precipitation of the ions of 2nd metal do not 



substantially occur. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] It is the non-electrolytic-copper plating bath characterized by the 
aforementioned complexing agent containing titanium ion trivalent in the 
aforementioned reducing agent including thiourea or its derivative in the non- 
electrolytic-copper plating bath containing a copper salt, a complexing agent, pH 
regulator, and a reducing agent. 

[Translation done. ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. , 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to improvement of the reducing 
agent especially contained in such a plating bath about a non-electrolytic-copper 
plating bath. 
[0002] 

[Description of the Prior Art] The plating bath for depositing a copper coat with 
electroless plating mainly contains the minute amount additive of a bath stabilizer 
or a brightener, including a copper salt, a complexing agent like a tartaric acid 
or ethylene-diamine-tetraacetic acid (EDTA), a pH regulator like an AMM0NIMU salt 
or a sodium hydroxide, and a reducing agent like formaldehyde. 

[0003] since formaldehyde is usually used as a reducing agent as mentioned above — 
an electroless-plating reaction — following — as shown in formula : Cu2++2HCH0+40H- 
->Cu+H2+2H2 0+2HC02-, it is a hydrogen generating reaction 
[0004] 

[Problem(s) to be Solved by the Invention] Since the electroless-plating reaction 
which uses formaldehyde as a reducing agent as .mentioned above is a hydrogen 
generating reaction, the so-called unusual deposit [ say / urging plating growth ] 
tends to produce it by sticking to the portion to which activation of the generated 
hydrogen is not carried out. Therefore, when such electroless plating is applied to 
formation of the electric conduction pattern for example, on the circuit board, 
faults, such as a fall of the precision of a pattern and a short circuit [ **** / 
un-/ between patterns ], may be caused. 

[0005] Moreover, since a plating reaction does not occur unless the pH value of a 
plating bath is high when using formaldehyde as a reducing agent, a plating bath 
will become strong-base liquid. Therefore, when carrying out plating, risk of 
having said that plating liquid was attached to clothes or a hand, and it went into 
an eye accidentally follows, and the irritating odor of formaldehyde has been a 
problem further. 

[0006] So, the purpose of this invention is being able to suppress an unusual 
deposit which was mentioned above and offering the low radio solution copper- 
plating bath of the danger on work. 
[0007] 

[Means for Solving the Problem] This invention is turned to the non-electrolytic- 
copper plating bath containing a copper salt, a complexing agent, pH regulator, and 
a reducing agent, and it is characterized by a complexing agent containing titanium 
ion trivalent in a reducing agent including thiourea or its derivative in order to 
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solve the technical technical problem mentioned above. 
[0008] 

[Function] In this invention, the thiourea used as a complexing agent or its 
derivative is strongly configurated with a copper ion, and can perform stable 
complexing. Therefore, a non-electrolytic-copper plating bath becomes stable, and 
it is hard coming to generate decomposition. 

[0009] Moreover, since trivalent titanium ion is used as a reducing agent, hydrogen 
generating can be lost in a plating reaction, and a plating reaction can be 
produced from the acescence in a neutral region also about pH value. 
[0010] 

[Effect of the Invention] Therefore, since according to this invention there is no 
hydrogen generating in a plating reaction as mentioned above, an unusual deposit 
hardly arises. Therefore, it can prevent being able to have a high precision, and 
being able to form the electric conduction pattern for example, on the circuit 
board with non-electrolytic-copper plating, and causing faults, such as a short 
circuit [ **** / un-], and, so, can respond now also to a detailed electric 
conduction pattern. 

[0011] Moreover, also on a base weak in alkaline atmosphere, since the pH value of 
a plating bath is a neutral region from the acescence, while non-electrolytic- 
copper plating is applicable satisfactory, danger can be reduced on work. 
[0012] In addition, about properties acquired by electroless plating carried out 
using the non-electrolytic-copper plating bath concerning this invention, such as 
the adhesion of a copper coat, and conductivity, it is checked by experiment that 
there is almost no difference with the copper coat by the conventional plating 
bath. 
[0013] 

[Example] The non-electrolytic-copper plating bath of the following composition was 

prepared. 

[0014] 

Citric-acid 3 sodium salt : 0. 34 mol/lEDTA and a disodium salt : [ 0. 08 mol/1 
"nitrilotriacetic acid ] : A 0. 20 mol/1 copper chloride : 0.008 mol/1 thiourea : A 
0.032 mol/1 titanium trichloride :0. 04 mol/1 — this plating bath — 28% aqueous 
ammonia — pH 5.0 — adjusting — 40-degree C conditions — plating processing of 1 
hour — SnC12 A solution and PdC12 the alumina substrate which finished the 
activation by the solution — receiving About 0. 8-micrometer copper-plating coat 
was deposited on a deed and this alumina substrate. The result almost equivalent to 
what an unusual deposit is hardly accepted and is depended on the conventional 
plating bath also about the adhesion and conductivity was obtained by this copper- 
plating coat. 

[0015] In addition, although the pH value of a plating bath was able to perform 
desirable plating operation within the limits of 3.0-7.0 especially, by out of 
range [ this ], pH 2. 5 [ for example, ], deposit speed was slow, and sufficient 
plating coat might not be obtained, and the plating bath might become unstable in 
pH 7. 5, and the copper powder might generate during the plating bath. However, 
these troubles are solvable a little by operating bath temperature and bath 
composition. 

[0016] the example mentioned above — as a complexing agent — thiourea CS (NH2)2 
although used — tetrapod methylthio urea (CH3) 2 NCSN (CH3)2 etc. — the 
equivalent effect was acquired even if it used the derivative 
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